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actions, but accelerates the second one (i.e., the production of free nitrogen)
than the first. However, by moderate use of the finely divided platinum (platinum
black) with the smooth platinum the operation can be so performed that the
action takes place rapidly, but without any great formation of free nitrogen.
W. Ostwald, therefore, in his English Patent, 698, 1902, advised that the
platinum should be partly covered with platinum black, and that the gas current
should pass at the rate of 1-5 m. per second through a length of i cm. or 2 cm. of
contact substance maintained at about 300° C.
It is unnecessary to heat the platinum, since heat is liberated in the course of
the reaction, which raises the temperature of the platinum to a sufficient extent.
The actual contact between the gas and the platinum should not last longer
than one hundredth second, and so a rapid stream of gas is essential in order to
fulfil this condition.
The ammonia is mixed with about 10 vols. of air in order to conform to the
equation :—
NIL +  20, = HNO:, + HoO.
I Vol.         "2 Vols.  O
(in 10 vols. air).
The catalysts are arranged in a kind of semi-parallel system, so as to allow the
cutting out of any section. The nitric acid vapours are condensed in towers in
which they meet nitric acid; the addition of water is unnecessary, since it is formed
during the oxidation of the ammonia.
The plant in operation at the Lothringen Colliery Co., near Bochum, were in
1912 producing 1,800 tons of nitric acid and 1,200 tons of ammonium nitrate
annually. At these works the carefully purified ammonia mixed with 10 vols.
of air is sent through enamelled iron pipes into a chamber containing the special
platinum catalyst. The nitric acid vapours here produced pass through
aluminium tubes to an absorption plant, consisting of six towers packed with
broken earthenware, down which a stream of nitric acid trickles, being continually
pumped again to the top of the tower as soon as it reaches the bottom. Here
acid forms which produces directly a nitric acid containing 55 per cent. HNO,r
By altering the condensing arrangements a nitric acid of 66 per cent., or even 92
per cent., can be produced as a sole product, and of a purity sufficient for its
direct utilisation for the manufacture of explosives. About 85-90 per cent, of the
ammonia is thus transformed into nitric acid.
In the works above mentioned the nitric acid is neutralised by ammonia, and
thus ammonium nitrate is produced in bulk.
Other catalysts besides platinum will oxidise ammonia. Thus Frank and Caro (German
Patent, 224,329) showed that the expensive platinum can be replaced by a mixture of ceria and
thoria, which at I5O°-2OO° C. give a yield of 90 per cent. HNO:l or HKCX>. The mixture is not
so efficient as platinum, but is far cheaper.
Fr. Bayer & Co. (German Patent, 168,272) showed that at 6oo°-75O° burnt pyrites (iron oxide
containing some copper oxide (see p. 13), oxidises ammonia, N2O:l, being the sole^proclucl of the
oxidation. By absorbing in alkali, this gave nitrite ; see also under Ammonium Nitrate, p. 13.
The ammonia used may be produced from mixed gas acid and gas liquor,
since, although some purification with lime is necessary, the organic impurities in
it do not materially affect the course of the reaction.
However, much cheaper sources of ammonia gas are calcium cyanamide (which
yields NH3 and CaCO3 when treated with superheated steam, Ca = N - RN + 3H2O
= CaCO3 + 2NH3), and synthetic ammonia produced by the Badische Anilin- und
Soda Fabrik by direct union of N and H (see p. 53).
The Nitrates Products Co. Ltd. have secured the world's rights of this
process outside Westphalia and Rhineland. They intend to produce their ammonia
from the action of steam on nitrolime (calcium cyanamide).
The Badische Anilin- und Soda Fabrik will probably produce nitric acid, using
their synthetic ammonia (see below).
Properties of Nitric Acid.—The strong nitric acid, possessing a specific
gravity of 1.50-1.52, is a powerful oxidising agent. In fact, it will spontaneously
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